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imm&i mmm 

^yp** mm. zt/vny m^t± izmz-t-^mfomwiz&^T. 

t>\ mmmmmtmmy) nym^noymizmm^tix^^ zl tz&mm-z* 
[»^2] mmmMmtfzy****--*^ k (Ta 2 o 5 ) 
m&m. 3 ] ^mfomm-fr b^yy^zmt^-^ a y # m zmz.z> d r a 

[1^4] mmmmm^nmvx. yvnymfoftizMmzftt=.mffiim 
tmwtz^y* ? bitffiz.. 

i}-^ymmm±mtLx. yvnymm&, mm=iyz? bumntt&mim 
£<nmmmz^^t~mmzmmi>Tmmyv^ymm±izm,m2ftx\,*2>z£.%: 
mm t ? & m&m 3 izmm&^mfomw* 

[«*^5] ^i mmmmm^MMLx. yvziymfopuzmmt*titc.m 
wtmtmm-t&ny* v bt, *cv^y$ffl<DTfflnMtmm=iy*? bunm 
\zm 2 Rx$m 3 mmmmmzmmLxifrtE u sffiBTSP«M$: mm^ y $ ? b iz 
mm-tzm-MLny*? b^^mx. 

yvnymitWkfiK u-#yt&mffi±mnLx. mmrmmmtmmmm^y 
z t b t <d mmm & i& v ^ £ mm & mm l t mzm 3 m p^stBi-h iz j&k 2 ti t v n 
z>z\tz!®ffi£.t &m&m 3 iznm<D¥mfomm 0 

m&me] mimmmmm^nmLx. yvnymm\Hiz^m^nr=.m 
WLMumm-tz^y*? bt., ^r^^y^3<Drmnmt.mm^y^ ? bt&m 
izmz&zfmsmmmmmitnmvxifr&L. mmrmnm^mm^y z t biz 
mm?z>m&=iy* ? btzmz.. 
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mmzmmLxmmm 3 mmmmm^izf&mznx^z z. t. 

..trifaii i jsra«ft»Bi±ic, ^2«ra^m/jg}cfcf^ h^^^L, i&^tss 
3 jf @*& i*ig £ fc^m l r Srfta t? a® u tfc, a&saai 3 m mm 

mm&tfWi2mmmmmitnmL. wmmv^y*? b • -f^^izmm-t^mm 

m ta sfbiSLL tc^ 4 jg & zmmv. ?k^xjs*--y>fLxm 
mm* mmmmmznmisXmmis v nymtm*nm2'&r~wmvta>i/v ># 
-m*-***/* j&j&m &iPb> ttrsa s/u>^-s^p^ a >> # t^sp © mm izm 
ftLfrmmiyvnymimzmmMiz^y^yyLx&£-?2>j:m£ 
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mm± iz.%-#y mmm±m titi/un y m m z mm-r siit, 
m3mmmMmzmm±mz&.mhTMMisv^ymitmvmfrnt=.¥v bm 

iff IB 3 y * V h jfc - ;i/ © Jt-BP (c 8 ffi L t&SaSI 2 jg fflMMglg S:x*;f>^LT 

[0 0 0 1 ] 
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[0 0 0 2] 

lifflMOS FETt, 1 m&lcVrti/Z t.Xm^.'^nX^^o DRAM 

K (T a 2 O s ) #JBvn£4xTV*S 0 
[0 0 0 3] 

irif, Hl6&tfHl7S:#Mlt, »DRAM(Z)M^liiit5 0 0 
16 (a) i*fe&<DDRAM(Dgfc±<Dy-F&KW.& + &y-F&m<D&mW 

Itm-tmffim, MB16 (b) ii^- FIIc^C- FlI©I»rffi?:at 
«nBBT?*>&. 1211 7 lie- Fi6§Ut_t<z>^y hMJS&tfS/y >#*-M3f ^/^># 

$fc?\ 016 (a) &t>* (b) &#^UT, »»DRAM1 0©?- 

ttftmM&HLTWrtbtltLST I (Shallow Trench Isolation, &m*ft 

mm) 14 jcfcoTKHfstifcs/u 2©s®i®h7>^x^Mi 

[0 0 0 4] 

DRAM1O07-F«2 2(t h =y y V 7. *j^JGft1I«±lCJgjS3 tl, ^- h 
■ft-fbKl 5, U> • K— ^ h • U S/ U n >K (Phosphorous-doped Polysilico 
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n , J^T> DOPO Smtn?) 16, WSil (Tungsten Silicide ) 1 8, 

%.&*/v 3>if[;l2 'otp*>rji&mMm<Dmil&t.*/V nymitm-o-J K?*-;u 

2 4 raji±T'tty- vmm^m^-t^o 

<7 - KiW 2 2 ±(C«m 1 JSHttlBllg 2 6 #7£ffc3*U fro, ? - KiW 2 2 HJC 

-;i/2 8 #7gj&3*iT ^ h^-;i/2 8 li, dopos, 

(W. Tungsten) ^CD#«tt#)|^il#)& £ *U > # * h • ^ ? 

3 0 &JgJ&UT 

[0 0 0 5] 

#CtC, 01 7?:#iLT, ify 3 8&0^>U >#*-M*^AS/#^/&S|5 5 

^^as50tt, <7- k^{cto^»tm, »; tr */ hasten^?- zmmmt: v 

(WN, Tungsten Nitride) jg| 3 3, ZyV^^y (W, Tungsten) ^34^ 

&«tfy M3 8^\ msmmmmmi zfoizmmztiz ^-mclt^^t 

l^y hi»3 8raiC^JER3*lfc3>^^ h3jx-;i/4 4 tt, DOPOS, # 
^3iriiil4 2&tf3M:3>** h • :/^*4 6_t(C«, dpirAS/*i^ 

^M0^4irii6ii4 8 A^Ksti, h-^7^4 6 zmmz-e 

Z>mm%m<Z>yV y#-m*rWi/2J&&B5 0#8S4»IBJ*fi»IK4 8 
L/TIP l/T^£„ 

BT^L/J&V^^, >> U V^-S^f-V-rtS/^TgfifcfiP 5 0 IC&, TBP«ffi, Ta 2° 
[0 0 0 6] 
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18 ( a ) £ (c), 019 (d) £ (e), 020 (f)^«b ( h ) , &Z$ 
B21 (i) fr*> (k) fcfc, t^3f5©*i£»Cfi!oTDRAMS:^iS{-rsBR©XS# 
©WrM07?&S. 018 (a) (c) , RZ$mi9 (d) te^-KMHC 

E3K"t*i»WT®BlT?fey, 019 (e), 020 (f) j^f) (h) , 2 1 

(i) frfc (k) JiC7- KiWtCSpffT?, J^^tfy hiWJCit:^ , rSiKWT®0'efeS 

o 

018 (a) K^^tC S/U3>H*1 2tC3R^«t<S«fc LTS 
TI 1 4 S^lt h7>^*^I«SEMU b^yy'XZMl&Mmz?- 
**;i/««&tfV-;*««/KU>f (0^i±T) fc^/SLfc 

#L ^~ hlft-fbJSl 5, DOPOSil6, WSiHH, 

2 o#e>fc&fcMiK©BBi»&jg/8'rs. 

[0 0 0 7] 

it, 018 (b) izB~?£oiz. &mm<Dwm<Dwmiz*/v nymitmv* k 

o 

m^t, 018 (c) iz^-t^oiz. mimmmmm2 6*mfc±mizmmL 

XV- Fi»2 2 fcilSgLfe'St, S/U 3>Sfb«2 0, 2 4 {C*f ITS^ft^l >y 
^>^«SJCj;oT^l*ISri|ifi»K2 6 Slvf>^bT, i/'J3>i|l 2 £® 

^ h*-;i,2 8 ZmCftZo 

[0 0 0 8] 

#CV^, 019 (d) &tf0 (e) (C^fJ:e)iC, DOPOS, Zytf^y 
(W) *fa>3**tt$m3 0 &««^:®{C*ia$-a:T-fe;i/3>^^ NjJx-;1/2 8 & 
3«>j&#, ^Il>yfA>^tttiCMP (Chemical Mechanical Polish) 

<k^T^i jsra«fi»K2 6±<Dmmvtm3 o skslt. t/u 2© 

[0 0 0 9] 

r^tc 020 (f) ic^j:e>tc> »UBia»ft*Bi2 6&tf*;i/3>*f h • 
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7 5? 3 0±JC^2MRfj|lfSJ»JIf|3 2&J&0IU 2 «ra$fijfgflg 3 2±lCgfb 

^>m>l3 3, ^>^f»|3 4fi.tJfS/U 3>gffc& 3 6^<b&£«JB 

L/T, 0 2 0 (g) fC^J^fC, «JfJR©gBJ»©«IStCS/y 3 >^ftBH?--f F 
?*-;U4 0 Sr^-rS3i:»C J: y, \Zy hffiS 8 5:Mt5. 

#cic 020 (h) ^3mmmmm4 2 ■&&&±mzmmisx 

bM3 8 zmm-r&o 

[0 0 10] 

ffi^T. H2 1 (i) fC^fJ:e>{C, i/'Jn>g«3 6, 4 0lC#LT3g# 
Iftfcxy «fcoT^3 J»!aMi»B|4 2&tfa5 2JSiaMJ»j|J|3 2 &Xy* 

#CV^\ 0 2 1 (j) fC^-Ti ? JC. ISICDOPOS, *>^*-r>*$0> 

-e^® x * * a y v x it c m p m & mm l t & 3 js^Scjbi 4 2 _t<z>#«ffijgi & 

#CIC, 02 1 (k) iC^fi:e)C i3ini6il4 2Mi3>^n- 
^^4 6±{C>>U >^*-M^r^>'N 0 i/^^®fe«b(Z)||4 jira,lfe^4 8*^ 

A 2/ 5 0 $:^PtS 0 

#cv*-e, rspti. Ta 2 o 5 Bi, %.z$±BmM*m&isT. yvy#-m* 

J r;*i/#*Mf& l -?£ 0 Ta 2 0 5 J^£j&jgf Pentaethoxy-Tantalum ( 

Ta (OC 2 H 5 ) 5 ) &JBC$r#:*£ L, CVDg (Chemical Vapor Depositio 

* : it&fs.mmmm) icj:oTj«t-So mmft&x-i*. Ta 2 o 5 m^&v 

[0011] 
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LfrU ±il I t^©^ST- DRAM ?:f^ I fci^, DRAM©h9>^ 
^^©^ ST'#1 b D R AM(5 h^>^X^©«^-affi#«T'feU, ±ffi 

tf h 9 > *? x # & £/ y n > ^«_h \zm * ¥3*fl#stt£j« ic « ^ * raa t? 

[0 0 12] 
[0013] 

^^BP®§I|ftiIi:bT^tl.DRAMTii, Ta 2 O g RflDjfcJRrfi, fe«fctf 
, ^JRXS^O^n-fe^XjgTJff^lKi^aJCJ: U, 5t7-sK>#, s i o 2 1^ 

if^e>«:-6»isrj|i6*JKtfiS:fii:iS:LTS/y n 

5 0 O'Ct^ vi&UmV^, Si0 2 It^^lCMbTSi 

/s i o 2 #ific£* ysv^v^ttJCfc^LTfcy, sfe, *-3j?>t±t/y-3 
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to 

[0014] 

Si 3 N 4 ) *mm< : l&f&~? U, #-4?><Dfjm£l£itir£3,h£« 
[0 0 15] 

*-#ytfi/v nymmmiz.mm-tz><z> : &ffi±-*z>mt: it, i/un>iiti 
fj\ mmmti/v^ymwuKDmizm^tix^a^n^nmt. lt^s. 

[0 0 1 6] 

jj-tfy*^timwfix*m^Tf&mLfrmBmiziz, ikmmm&2 2^^ 2 

5-e&£#>#;i/;f 3f+J--f K (Tag o 5 ) , ^$yMx Vuy^f-^JU (SrT 

i O3 (STO) ) . **ym* hn>f?A/tU ( (B a, Sr) TiO 
3 (BST) ) , *-*>BMB (PbTiOg (PTO) ) , *-*>gfc*?;i/=z>lft 

is (Pb (Ti, zr) o 3 (pzt) ) ^(Ditmrnm-tfi 0 0 ^mx^mm 

[0 0 17] 
[0 0 18] 
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[0019] 

mfa\HizB&2nt=.i&mmt.wm?2>^y*? bt. *v^y*m<DTBmMt: 

# v b izmm-fz^Aziy *v bt *m7L. 

yvnymkWkt>K *-tfymm&5±mt.i.T. rmmmt^M^y*? bt 
<Dmmmzm^f^MmzmmLT&3mmmnWk±izmmztir^z>, dram 

[0 0 2 0] 

^y&faftizMf&zti&mmimt.mm't&^y* t bt.. *vrty#m<DT%m 

ny## bizmm-tzmMny* ? b n -^mx. 
yvnymtmtf. *-#ymmm±m£Lx. mAny*?b*m^mm 

[0021] 
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[0 0 2 2] 

AISI«filSIR«:ll«U i*;b=r>#? h • ^JCgBEf S^*=r > # * h • rf=y 

mmmrn & mm l x v u n y m tm * m m 2 * & en §p ^ © »> u y # - m * * ^ v 

KM XX \^ ZZ.il *m®Lh LTV^ 0 
[0 0 2 3] 

It. >>U nymm±.KV- KJKSJg/fcU #cv^35 1 JBiaWlfiMKSrfiajKbT V- 
KiW 2: SI2 L SI 1 if ftftfilSlBi £ Mil L T V U u > <D tfc» A JC i£M * -5 

^m-t £ Z. £l ZHftffi. £ L T ^ £„ 
[0 0 2 4] 
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KiW & «ga l as i if mmmm & Jt it l t */ u n > s« © ras jc g& -t & 
■tuny*? h • ^ ^yzj&m-r &XM£* 

[0 0 2 5] 

0 0t^±8 0 0tgT©ME 0. lTorr#±2 7 5TorrJ^T©*8H©EEjtK 
Mx.tf7 5 01CiSOiaS&tfO. 2TorrgS©JEE*©^JK^ff , rL P-CVD 

LP-CVDSiciotMbfei/'J n 
ffc^Sa&WifS/* (S i 3 N 4 JK) tftot, «&£#2. 9 g/cm 

*-jK>fi6«tB&ifcJ«fcL/T©2/yn>S'fbJ»; (Si 3 n 4 m) VWkmte 
fl^ #^3 0 0TClgt^7XvCVDjglCi:oT«Rl,feJ/'j3>SftKtt 
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, SB&#2. 4g/cm 3 ^Pj2. 8 g/c m 3 T*&oT. LP-CVDffiiCj: 
[0 0 2 6] 

c 2 h 5 ) 5 ^o«bfeTa 2 o 5 m&*v *ma>mm.ii&smii LX 

ItSDRAMffcoT, EI 1 IC^-T «fc e> JC -^7^3 0^f 

^L^n>^^h^-;i/2 8©j£S|S;&Rfc< i/'Ja>i«l 2±lc, MJS 1 0 OA 
©Si 3 N 4 J^62^, =¥^Ai/^g|J(D^4»m (T a 2 0 5 Jl) 

o 

DRAM6011 f liriiil26 ^1ILT < 2rtM 

Itl/t, Si 3 N 4 I6 -fe;b=r>#? h • ^^3 o M&WcMt&mm 
WSrlife^fe^SrfilWTl/TS/U 3>S* 1 2 &VM^>7- KifiR 2 2 ©JiM&tKM 

3*l&RftV*T, *HIflWODRAM6 0», EI 1 6 &t>*gl 1 7 L T 

m^bfe^5fl©DRAM 1 0<D rti/'#Blimumi&*ffi 

[0 0 2 7] 
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©DRAM6 0<Z)5S(JtJCiafflLfc^aS^SI©-'WeS)oT, H2 (a) fre> (c 

) , &&m3 (d) ^e, (f) .-etien, *wffijj©iiJSic^ot 

Wlil®DRAM6 0 SrSSJSfSBRO^XS^ICDWTBHTfeS. 02M 

fl!*©55|3i^«S4:ra«tc, ftiT, 02 (a) tc^-j^K, i/'ja>i«i2 
C3R^#«I1B«£LTST I 1 4 Mbt h5>^^)g«|**SIU & 

itr) Sr^tfffikM&^Lfelfe, y-M«15, DOPOSR16, WS 

[0 0 2 8] 

it, la 2 (b) i,zijk-t£oiz. mmmommommzi/v ziy&itmvj 
m^x. mz (c) jc^-r^tc mu±wizLP-cvDmzj:^xmmi 

0 0A©^7>^ry (Si 3 N 4 I) 6 2 SiRHH-rs,, 

h*/u n>gtftfli (si 3 N 4 i) 6 2Mn 

TorrT'lK^l 0 0 AO-ffc^iiliftffiffc (Sig N 4 ) ##^3 

-7#7 5 OsccmT'feofeo ^«E^fe#tt, 2 fr£ 4 (D^feX |Wf £T 

gftKJ: U, LP-CVDSW§ntS i 3 N 4 K©^«P*0K 
[0 0 2 9] 
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&^T% Si 3 N 4 !6 2±S«^®tC^l JIiraJ5IK2 6 OTbT7- K 
*R2 2 &«tfcUfctfc, 0 3 (d) JC^f<fc-5tC, J/ U 3 >gffcJR 2 0 , 2 4, X 
1>*S i 3 N 4 JR6.2tC*fUTSi^W«iXy^>^tcj:oTKIl JSra*fi8l£2 6 

7&^T% EI 3 (e) {C^-TJt^tC, -fe;H3 > * * h 2 8 0>JC£9S0> S i 3 

N 4 I6 2 SraMWWJCXy^-^^ LTBfe*LT, £/ 'J 3>|£« 1 2 5:iffi§t5 
□ i©BR, S3 (e) JC^-TJ:e>lc, > # * h tis-Jl 2 8 ©^PgPMSP© 

Si 3 N 4 I62 *>Bfc£3*l&#, 5/U 3>S-ffcffii2 O&tf-tf-^f K^#-;W>U 

&tc, 0 3 (f) izm-f&viz^ dopos, (w) 

y^^y ^XttCMP?gJCj:oTmiSIBf«M»JK2 6±©#«'ffiTO3 0 

J^T, 02 0 (f) *^e>H2 1 (k) Sr#flgUT3JiWUfcfl!3R<Z)^iSJCfie>oT 
[0 0 3 0] 

f#^BfflH»lM2 

fflWtftot, 04WiIiIf©DRAM0i^5:^tlTfflEt^§ G 04 

*»lM©f#M7 0(t #-tf>«:-£t?J§(f4#>^ EP*>Ta (OC 

t§DRAMt'$ot, 04 IC^"T J: ? */ U >**-§5[3r-V /^>*JB/£fiP 5 0 
©J£W&l»<m3«ra«&*]K4 2_L©««lC, JKiJl 0 0 ACDS ig N 4 & 7 2 
**/^*ffl<B£*Jfi*fil (Ta 2 0 5 JK) &j*BE-f S BR 
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[0 0 3 1 ] 

«ra^M3 2^t>*m3jf r^^H4 2^1111^1, Titi5 2£-fe;i, 

ny$?b'-7^¥3 0 Izmm-tZ^A^ty* ? h-^y4 6t S i 

g N 4 l7 2«t, jj-tfyi&%kM±m£LX, T%mM5 2 tmmny* ? b • 

6 h©g?«53PS:l»V%fe1!g«S:«WfLT»3MiaiJ(e*JW;4 2 JtlCjfcJRSti 
rtl&IJ^T, *^j6^j»MfflDRAM7 0tt, EU 6 fr^El 1 7 £#RgbT 

fft, *HIWJODRAMH S4{C^^-J:^C, §*=2 > # ^ h • ^ 

4 6 £g^$*l£T3P*ffi5 2 t ITH S Gffc^tltDOP O Si, $ft3&J»JBt 

5 4 i:LTl^j?8 0 A©T a 2 O s ffil, &tf_tS*M (^U- 5 6 h L 
TT i NRfrkfc-S^AS/* 5 8 & */ U -V^ 2/ 5 0 fttCtft 

[0 0 3 2] 
^i#:ig(?)II^ao^MI^ 2 

©DRAM7 0(7)TOCj|fflbfcIM©-Mt$,ot, EI 5 (a) ^ <b (c 

) , 2feofH6 (d) (f) > mi (g) (i) . jSLtfms m ( 

1) *ft^*U *||J(S^JB«©K^«6tCfleoTlSJ(S^JBM2<Z)DRAM7 
0 &§i(agf 5BR©#X5g#©»f®B!*t?&*. EI 5 ;fr£>EI 8 (C^iTgpftco 3 t>, Ef 

[0 0 3 3] 

5fc"f, IWTOcbT. HI 8 (a) ^e>.(c) (C^-TJ:e){C. J/ U 
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11 5, DOPOSll 6, WSiI18, H>^bjm2 0 

□ 

fc^V, 019 (d) (e) IC^-J^IC, IHf4lfell2 6&lM 

#cic, dopos, zytrxry (w) ^©£*ffi*m3 o £»«£®(cj£;« 

P*SS:16L/T^1 «ra*fi»IK2 6 fc£lc-fe;H3 > # ^ h • rf*5>fZ 

0 £7£f£-f 

3*UC<fc*J, 05 (a) IC^-rHrffi^^filjt Sr^iT 3 =&©#D R A M <£> t£ 
[0 0 3 4] 

tfctc, 05 (b) (c^-r^^tc, &ijfisrafiif§]!g2 6jBtzf-z;],n>#9 b ■ 7 

o±izm 2 mmmmms 2 £*«u mzmzmmiimmz 2_hicwNm 

3 3, WI3 4jgttfi/Vnymit!R3 6 ©StMJK^ e>*SBB»S:^-r S. 

it, 05 (c) iz^-tzoiz, mmmoimwinmmizyv ^ymtrnv^ 

#-;i/4 0 %^fiJt-r«ii:tCj: e'y h^3 8 fe^^S. 
[0 0 3 5] 

06 (d) tcj^-TJ:?^ ^3ira»il4 2 l:M^ffi(c^lbt^ 

M^T> 0 6 (e) IZm-t&olZ, 2/U3>SftlK3 6, 4 0 fC*f L T jTOlft 
J&o:y^>irSK:J:oT^3Jiia«5i»JR4 2 &t>*f5 2 AftSfilftR 3 2ii»;f> 

3fcV*T?, 0 6 (f) JC^.fc-MC, IflCDOPOSE ^>^^f>If 



1 7 



0JfiE#2 001-3067135 



#2000—320402 



[0 0 3 6] 

#ac 07 ( g ) iz^-t£oiz, i3ir»i4 2&x$mAny#? b ■ -? 

=y>?± 6±fCL P-CVD*SJCJ:oTBIJ?l 0 0AO^7^*; h 5/ U 
1 (Si 3 N 4 i) 7 2 

«5^T, mi (h) {c^-r^ejic s i 3 n 4 mi 2_ttcs/u 

Sig N 4 17 2 £®ffi2-fr£^|»#Ctf>i/'; ^A'S/*^ 

±0Si 3 N 4 172 &35iRe«rtCa:y*>4f LTBfc£U h • ^ 

^4 6 

[0 0 3 7] 

0«{;dop o sffiis 2 &0^-r-s>o 

JSlC. 08 (k) tC^-T J; 3 DOPOSl52©gffi5:HSG (Hemisphe 
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